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EXPERIMENTAL SECTION:
Materials: All the chemicals and solvents were obtained from commercial sources and were used as supplied, unless noted otherwise. 3,5-di-tert-butylcatechol, 2-aminothiophenol, and 1,2-dibromoethane were purchased from Sigma-Aldrich. Solvents were obtained from Merck (India). Mass spectra were measured in HPLC grade acetonitrile solution.
Physical methods: Xray crystallographic data were collected using Super Nova, Single source at offset, Eos diffractometer. The data refinement and cell reductions were carried out by CrysAlisPro. 1a Structures were solved by direct methods using SHELXS97 and refined by the full matrix least squares method using SHELXL 2014 1b present in the program suite WinGX (version 2014.1) 1c . All the nonhydrogen atoms were refined anisotropically. All hydrogen atoms (except H22A/H22B) were positioned geometrically and refined isotropically using a riding model with U iso (H) = 1.2Ueq[C], U iso (H) = 1.5Ueq (methyl groups). C22A/C22B -bound H atoms were located using difference Fourier maps, but in the final refinement their distances were constrained at 0.97 Å (DFIX). IR spectra were recorded on a Perkin Elmer Instrument at normal temperature with KBr pellet by grinding the sample with KBr (IR Grade). 1 H-, and 13 C-NMR spectra of the ligand were recorded in BRUKER 600 MHz NMR machine. UV-Vis spectra were recorded on a Perkin Elmer, Lamda 750, UV/VIS/NIR spectrometer by preparing a known concentration of the samples in HPLC Grade CH 2 Cl 2 at room temperature (25 C) using a cuvette of 1 cm width. Mass spectral (MS) data were obtained from quadrupole time-of-flight (QTOF)-MS spectrometer ('Waters, Model: Q-Tof Premier') and peaks are given in m/z (% of basis peak). Magnetic susceptibility of the complex in solution was measured using Evan's method at 400 MHz NMR machine (Varian, Model: Mercury plus). Variable temperature magnetic susceptibility measurements for the complex were performed using superconducting quantum interference device (SQUID) magnetometer at 1 T. Simulations of the experimentally obtained magnetic measurements were performed using julX programme developed by Dr. E. Bill, Max-Planck Institute, Muelheim an der Ruhr, Germany.
Computational Details: All DFT calculations are performed using Gaussian09 2 program suit.
The initial geometry optimization is performed at M06 3 /6-31+G(d,p) and subjected for further optimization using the PBE functional (exchange and correlation) (PBEPBE) 4 in conjunction with an uncontracted Ahlrichs def2-TZVP 5 basis set. Subsequently, frequency calculations are also performed at the same level (i.e., PBEPBE/def2-TZVP). The natural bond orbital (NBO) analysis 6 is performed to understand the bonding nature of the atoms as implemented in Gaussian09.
Syntheses:
Synthesis of 1,2-Bis(2-aminophenylthio)ethane: Same as previously been reported. 
